Background: Hypertension is the leading preventable contributor to cardiovascular morbidity and mortality, affecting 1 billion people globally. Low-and middle-income countries have increasing rates of hypertension, much of it undiagnosed.
BACKGROUND
Hypertension is the leading preventable contributor to cardiovascular morbidity and mortality, affecting 1 billion people and linked to more than 9 million deaths globally (World Health Organization [WHO] , 2013). Low-and middle-income countries (LMICs) have increasing rates of hypertension, with a prevalence of more than 30% in some urban settings (WHO, 2013) . This increase is due to urbanization, sedentary lifestyle, changes in diet, and increased length of life (Ataklte et al., 2015; Ibrahim & Damasceno, 2012; WHO, 2013) . A systematic review of hypertension in sub-Saharan East Africa that included 33 studies and 110,000 participants identified that only 18% (95% confidence interval; CI [14%, 22%]) of people with hypertension received treatment and only 7% (95% CI [5%, 8%]) achieved hypertension treatment goals (Ataklte et al., 2015) .
Sub-Saharan East African countries are in the midst of an epidemiologic shift, with continued high rates of communicable diseases such as HIV and increasing prevalence of noncommunicable diseases (NCDs) such as hypertension (Barr et al., 2016; Lekoubou, Awah, Fezeu, Sobngwi, & Kengne, 2010) .
Primary healthcare access in these countries is limited due to the severe shortage of healthcare professionals and often results in poor patient outcomes (Fieno, Dambisya, George, & Benson, 2016) . There is also inconsistent preparation of all types of healthcare providers for NCD care (Ibrahim & Damasceno, 2012) . The focus on communicable diseases and healthcare providers' inadequate knowledge, skills, and equipment to identify and treat hypertension have increased the disconnect between available care and population needs.
Nurses have been key contributors to many effective hypertension initiatives in other regions of the world. The decrease in hypertension-linked morbidity and mortality and the mitigation of sequelae in higher income countries can be attributed in part to nurse-led initiatives (Himmelfarb, CommodoreMensah, & Hill, 2016) . In many settings, it is nurses who provide the education that encourages lifestyle modifications. However, nurse-led interventions have not been consistently implemented in LMIC (International Council of Nurses [ICN] , n.d.; WHO, 2018) . The potential impact of hypertension on patient outcomes and population health warrants the review of nurse-led hypertension interventions being used in the East African context.
Research and funding have increased to identify sustainable, efficient, and effective solutions to the burgeoning NCD epidemic in East Africa. The holistic and comprehensive sustainable development goals (SDGs) provide entry for nurses and nurse leaders to enhance their collective impact (Benton, 2015; United Nations, n.d.) . The shortage of healthcare providers promoted formal and informal task shifting, defined as the provision of care typically provided by one cadre of providers being assumed by another cadre. Task shifting has long been used to meet population healthcare needs and is widely supported (Blackstone et al., 2017; Bryar, Kendall & Mogotlane, 2012; Ng'ang'a & Byrne, 2012) . Nurses provide 80% of health care in East Africa and in most LMIC. Therefore, it is imperative that they lead hypertension intervention efforts (Alleyne, Hancock, & Hughes, 2011; Ataklte et al., 2015) .
The purpose of the project is to review studies of nurseled hypertension interventions that have been implemented in East Africa and to inform hypertension interventions in lowresource settings.
Specific aims included:
(1) Identify and evaluate effective and efficient nurse-led NCD interventions for incorporation into comprehensive primary care in the East African context.
(2) Inform future research on nurse-led NCD interventions in LMIC.
(3) Provide evidence-based recommendations for nurseled hypertension interventions.
METHODS

Review Methods
Preliminary searches for hypertension interventions identified a wide range of research designs and outcome measures, making a systematic review inappropriate. Although integrative reviews are ideal for combining diverse methodologies, they require conceptual boundaries. Nurse involvement in hypertension interventions in East Africa has not been well defined or adequately explored, rendering an integrative review less effective. Scoping reviews are indicated for identifying gaps in evidence, clarifying concepts, and mapping evidence to inform practice in a topic area (Arksey & O'Malley, 2005; Peterson, Pearce, Ferguson, & Langford, 2017; The Joanna Briggs Institute, 2015) . A scoping review was selected to provide a wide lens in exploring current hypertension intervention studies and to guide future research that would be inclusive of nurses.
Inclusion and Exclusion Criteria
Scoping reviews require a comprehensive literature search within clearly defined parameters. The inclusion criteria were nurse interventions related to hypertension in the East African countries of Burundi, Djibouti, Eritrea, Ethiopia, Kenya, Rwanda, Somalia, Sudan, Tanzania, and Uganda. Articles were excluded if they did not include nurses in the provision of hypertension care. To minimize bias, searches were not restricted to the English language. The search strategy was customized to each database to take advantage of the strengths of each (Table S1 ). Gray literature was retrieved incidentally in the original database searches, and the WorldCat Papers First and Proceedings databases were searched for other potential gray literature. No new relevant references were identified. During initial screening, the reference lists of all articles were scanned for additional studies of nurse-led hypertension interventions (see Figure 1 ).
Search methods.
Data Collection and Analysis
The titles and abstracts of 140 citations were evaluated independently by two of the authors (Figure 1) for relevance, and a determination was made of whether to include, exclude, or keep for further consideration. Abstracts that received discordant evaluation were discussed and discrepancies resolved. Using an iterative process, the relevant number of studies was reduced to 14. For this scoping review, a data extraction tool was developed based on other tools and used by the authors to evaluate several articles. Based on this trial, the tool was revised to meet the aims of the review (Table S2 ). The revised tool was used to conduct an in-depth evaluation of the 14 full-text reports of studies using quantitative, qualitative, and mixed-method designs. The authors independently evaluated each study for several characteristics, including the nurses' role in the study, disease foci, study type, purpose, research questions, setting, sample, outcome measures, and instruments used. Quantitative studies were assessed for inclusion of an intervention, comparison or control groups, validity of measures used, confidence intervals, statistical significance, conclusions, confounders, and threats to validity. Qualitative studies were assessed for appropriateness of research question, study results, and rigor, including transferability, documentation of coding, triangulation of data, field notes, and member checking. The studies were rated as poor quality, average quality, or good quality.
RESULTS
Six manuscripts met inclusion criteria, were of average or good quality, were retained for the scoping review, and provided the results of four nurse-led hypertension intervention studies (Hareri, Abebe, & Asefaw, 2013; Katende, Groves, & Becker, Full-text articles assessed for study quality with data extraction form n = 6 Met all criteria n = 3 Poster/conference abstracts and preliminary reports excluded. Citation to full paper retained. Figure 1 . Flowchart of articles selected for inclusion.
2014; Khabala et al., 2015; Kumar et al., 2016; Some et al., 2016; Vedanthan et al., 2016) . The studies were conducted in outpatient settings in Kenya, Ethiopia, and Uganda. Study designs included cross-sectional, descriptive, pre-post pilot, and descriptive quantitative. The level of nurse involvement varied in each study, and the samples ranged from seven nurses to 1,432 patients. Table 1 provides an overview of the six studies, including country, setting, sample, research design, and the role of nurses in the study. The studies conducted by Some et al. (2016) and Khabala et al. (2015) appeared to have used data from the same set of clinic records because both were implemented in an "urban informal settlement in the Kibera area of Nairobi" (Some et al., 2016) . Each article had 12 authors, eight of whom were authors on both studies. Some et al. (2016) used data from all NCD patients seen from May to August 2014, while Khabala et al. (2015) used data from patients who participated in Medication Adherence Clubs (MACs) from August 2013 through August 2014. The different foci of the studies supported retaining both studies in this review (see Table 1 for overview of retained studies).
Similarly, the studies reported by Kumar et al. (2016) and Vedanthan et al. (2016) were likely conducted in the same setting, a care system in rural western Kenya. However, the samples were composed of different groups. Kumar et al. (2016) examined changes in systolic blood pressure among patients whose care was managed by a nurse. Vedanthan et al. (2016) used a sample of healthcare professionals and community leaders to explore the barriers and facilitators of nurse management of hypertension.
Four of the six studies (66.7%) were conducted in Kenya (Khabala et al., 2015; Kumar et al, 2016; Some et al., 2016; Vedanthan et al., 2016) . Half of the studies were retrospective and used clinic records as the data source (Khabala et al., 2015; Kumar et al, 2016; Some et al., 2016) . Researchers for one study used focus groups to collect data , and the remaining studies collected data from nurses participating in hypertension training. The samples for four studies were composed of clinic patients or patients in the community (Hareri et al., 2013; Khabala et al., 2015; Kumar et al, 2016; Some et al., 2016) . The participants in the two other studies were healthcare professionals (clinical officers and nurses; Katende et al., 2014; Khabala et al., 2015; Vedanthan et al., 2016) .
Two of the studies using patient data focused more on compliance of nurses with care protocols and less on patient outcomes. Khabala et al. (2015) described MACs led by nurses with 25-35 patients diagnosed with diabetes or HIV infection in addition to hypertension. Each patient group met every 3 months. The MAC is a group visit model for clinical care. A clinical officer reviewed the records of MAC patients at least once a year to determine whether they still qualified for this approach. Nurses also referred patients to the clinical officers if complications arose; the researchers found that only 2% of the patients needed to be referred to the clinical officers. The nurses followed the protocols consistently (99%) and developed relationships with patients that resulted in few patients being lost to follow-up (3.5%). The researchers described the feasibility of MAC and initial efficacy of the intervention, thus supporting future studies of patient outcomes across care models. Some et al. (2016) also focused on compliance with care protocols and standards when management of NCDs was shifted from clinical officers to nurses. Three nurses were selected to assume an expanded role because they had 4-year nursing degrees and 5 years of work experience. Patient eligibility for nurse management was clearly defined for each of the diseases. The clinic records from the nurses' 733 consultations (21% of all consultations) were compared to the care protocols for each disease. Compliance to protocols was reported as 69% for routine screening questions, 81% for ordering expected laboratory tests, and greater than 90% for weight and blood pressure measurements and review of laboratory test results. The researchers reported the strengths of the study to be a large sample, an available cohort of stable patients to be seen by the nurses, and rigorous data collection methods. They concluded that the results of nurse management of NCDs and other illnesses supported training more nurses for the expanded role with continued evaluation of outcomes.
Two studies provided background information about nurse management of hypertension with samples that included healthcare providers Vedanthan et al., 2016) . Katende et al. (2014) described training nurses to manage hypertension and measured changes in their knowledge of hypertension management, their attitudes about their role in hypertension care, and skills in measuring blood pressures. Using a pretest/posttest design, they documented increases in the knowledge, attitudes, and skill of the seven nurses in the sample after 22 hr of training. Vedanthan et al. (2015) conducted a concurrent mixed-method study to describe barriers and facilitators to nurse management of the treatment of hypertension. For the qualitative portion of the study, they conducted seven focus groups with Kenyan healthcare providers and patients and six key informant interviews with sociopolitical leaders to identify facilitators and barriers to the change in providers of care. The focus groups and interviews had a combined sample of 63 participants. After the barriers and facilitators were identified, Vedanthan et al. conducted a Delphi study with eight experts to identify the most common barriers and facilitators. Some aspects of nurse management could be described as either a barrier or facilitator depending on the patients' experiences. Vedanthan et al. mentioned the nurse-patient relationship as an example of the dual nature of these factors. Therapeutic relationships with providers improved adherence. In contrast, patient-provider relationships characterized by a lack of respect were barriers to adherence. Patients and providers identified access to medications as the most common and most disruptive barrier to adherence (Vedanthan et al., 2015) . Inconsistent supplies of medications and the unaffordability of medications when they were available were the factors that caused patients issues with access to effective treatments.
The remaining two studies (Hareri et al., 2013; Kumar et al., 2016) reported patient outcomes. Hareri et al. (2013) were nurses, but nothing in the report indicated that nurses managed or provided the care in the chronic care clinic. The researchers developed a questionnaire to assess the extent to which patients were adherent to prescribed medications and to recommendations about diet and exercise related to hypertension and comorbidities. With a sample size of 286 subjects, the researchers linked variations in adherence to medication and recommended behaviors to the sociodemographic characteristics of the subjects. The study findings were not directly applicable to evaluating nurse management of hypertension. The findings did provide helpful information for nurses working with patients to improve adherence and documented a baseline to which future care and outcomes could be compared. The study conducted by Kumar et al. (2016) was reported as a conference abstract, which provided a table of results but lacked methodological detail. This study had a clear purpose of determining outcomes of nurse management of hypertension using the change in systolic blood pressure after 1 year of care. Kumar et al. examined covariates to blood pressure changes such as gender, age, adherence, geographical region, and number of medications. Unfortunately, nurses provided the majority of care for only 62 of the 725 patients in the sample. Across the sample, the researchers found a statistically significant decline in systolic blood pressure. A more comprehensive report of the study would be useful as a baseline for future studies of nurse management of hypertension.
DISCUSSION
Historically, nurses in Africa have been recruited into expanded roles in settings where patient volume overwhelmed the available medical providers. Task shifting has not consistently included the creation of a formally acknowledged and regulated scope of practice. Task shifting to nurses has been motivated frequently by costs because nurses are a lower cost alternative to educating and hiring more physicians. A more appropriate motivation for expanded nursing roles would be concerns about efficacy and improving patient outcomes. The expanded nurse roles in LMIC are similar to the advanced practice nurse role that is well established in the United States and being adopted in countries such as Bolivia, the Netherlands, and Thailand to meet population health needs (Heale & Rieck Buckley, 2015; Maier & Aiken, 2016) . Improved patient outcomes have been documented in well-resourced countries, but there is early evidence (Khabala et al., 2015) that using nurses in innovative, expanded roles in East Africa improved patient adherence and reduced the number of patients lost to follow-up.
The results of the studies in which nurses implemented MACs and group visits supported the use of clinical protocols or standing orders that would allow nurses to provide hypertension management of most patients (Khabala et al., 2015; Some et al., 2016) . The study conducted by Katende et al. (2014) described an initial approach to preparing nurses for expanded NCD roles. However, the Katende et al. study had several limitations. The knowledge test, developed by the researchers, was based on a clinical case study with the nurses selecting appropriate actions. The knowledge test was found to have low reliability. Another threat to validity was the small sample size. Despite these threats, the pilot study provided an example of preparing nurses for their expanded role in hypertension management.
The researchers who conducted the reviewed studies acknowledged limitations such as patient self-selection for interventions and differences in acuity between patients seen by nurses and those seen by clinical officers and physicians. The promising results of using MAC and group visits with nurses (Khabala et al., 2015) were examples of innovative interventions for which patient outcomes could not be directly attributed to a specific provider, due to the potential effects of covariates. Patients managed through MAC had voluntarily agreed to participate, so comparing patient outcomes between MAC and care provided by clinical officers was threatened by selection bias (Khabala et al., 2015) . Patients who agreed to participate may have already been adherent or predisposed to be adherent. Patients who were not eligible for MAC due to existing complications or disease instability were seen by clinical officers and were more likely to have poorer clinical outcomes (Khabala et al., 2015) . To be able to attribute patient outcomes to the profession of the provider and the implemented interventions, researchers will need to include or measure variables such as the acuity, additional comorbidities, health behaviors, amount of care provided by each type of provider, and socioeconomic characteristics of the patients. Without data to control covariates and test alternative hypotheses, researchers cannot validly conclude that the provider's profession and specific interventions are the critical influences on patient outcomes.
The WHO (2006) encouraged innovative approaches such as task shifting more than a decade ago. The United States' Institute of Medicine stated that nurses should be allowed to work to their full potential in 2010 (Institute of Medicine, 2011). Focusing on expanding numbers of patients rather than increasing quality of care provided has led to nurses being the default primary care provider, taking on tasks without sufficient preparation and without adequate regulatory protection, especially in LMIC (Spies, 2016) . Intentional, innovative, and targeted education is still both essential and a profound need so that expanded roles can be effectively and efficiently adopted (Dihel, & Goswami, 2015; ICN, 2013; Nabirye, Lessabari, Katungi, Karani, & Katende, 2014) .
In this scoping review, the effectiveness of nurses in providing screening, diagnosis, education, and treatment of hypertension, the most prevalent NCD, is significant. Equally noteworthy is the dearth of studies and the absence of NCDspecific nurse preparation and regulatory protection. The lack of nurses who are included in hypertension intervention studies is in stark contrast to the abundant support for an integrative primary care approach. There is renewed support for and focus on nurses being able to contribute to the fullest extent of their education (ICN, n.d.; WHO, 2018) . Nurse leaders can be a significant force to meet the SDG and in the adoption of integrative primary care (Benton, 2015) .
There is emerging support in the published literature that nurse-led interventions can lead to achievement of hypertension goals. In Guatemala, a nurse implemented a pilot study focusing on risk stratification and patient education. The intervention led to significantly improved blood pressure at 6 months, and 60% of the participants reached the study goal of a blood pressure less than 140/90 (N = 78; p < .0001; Mendoza Montano, Fort, deRamirez, Cruz, & Ramirez-Zea, 2015) . In a randomized control trial of nurse-led interventions for hypertension in China, the blood pressure of patients in the study group decreased significantly compared to those in the control group (14.37/7.43 and 5.10/2.69 mm Hg, respectively; p < .01; Zhu, Wong, & Wu, 2018) .
Nurses in East Africa and worldwide have successfully assumed new responsibilities to meet population health needs, often operating in Millennium Development Goals motivated, funding-driven silos. The horizontal, holistic emphasis of the SDGs supports an integrated health management approach. The East African nurse as a part of a well-supported team will be able to help ameliorate the interconnected, multifaceted risk factors for hypertension and other NCDs while meeting standards for the care of patients using an integrative approach.
Limitations
Few studies have been published about nurse-led hypertension care in East Africa. Due to the diversity of cultures and languages in the region, interventions tested in one country may not be applicable in another. The included studies had been conducted in only three of the 10 targeted countries.
The paucity of studies and the diversity of the research designs lent support to the selection of the scoping methodology. Only six studies met the search criteria. In several of the excluded studies, nurses were the data collectors but did not lead the intervention being studied. The description of the research methods was limited in two studies, making it difficult to accurately evaluate threats to validity and determine the strength of the evidence. Three of the studies were conducted using data from the medical record collected as part of routine care. The researchers did not comment on the reliability of the medical record data. The scoping review was conducted over 22 months. Although within an acceptable time frame, the authors would have preferred to finish the review in 12-15 months.
FUTURE RESEARCH
There is little known about the implementation and outcomes of nurse-led NCD care in LMIC. Studies that evaluate outcomes of a true integrated primary care model are a top priority. Existing models and healthcare teams that incorporate nurse-led NCD care should be evaluated from within the patient and provider context and perspectives. Studies to evaluate nursedriven hypertension interventions are also warranted in the countries not represented by this scoping review. Several of the studies appropriately used existing clinical data, but information available was not as comprehensive as desired. Future studies that collect clinical data related to covariates will add value.
CONCLUSIONS
Hypertension interventions delivered by nurses are effective and affordable. Task shifting has been shown to be an effective tool to increase patient access to care and in meeting population health needs. Mobilizing nurses for screening and education and building their capacity as primary care providers will be vital to improve population outcomes and meet the SDGs. To enable increased mobilization of nurses, the authors recommend targeted NCD education for nurses and increased regulatory support for nurse-led interventions. Nursing research is needed to inform the development of scalable, sustainable programs to address the NCD epidemic. Collection of data documenting influencing factors and patient outcomes should be incorporated into the expanded roles of nurses. An integrative solution that uses evidence is desperately needed, and nurse involvement as part of an interprofessional team is essential. WVN
LINKING EVIDENCE TO ACTION
r This scoping review provides evidence from studies of nurse-led hypertension interventions in East Africa relevant to implementing or improving hypertension screening, diagnosis, and treatment.
r Nurses provide 80% of health care in East Africa, and nurse-led hypertension interventions are critically needed to ameliorate the significant hypertension-related increases in morbidity and mortality globally. 
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